Both Sm and DNA are selecting antigens in the anti-Sm B cell response in autoimmune MRL/lpr mice.
More than half of the anti-Sm hybridomas isolated from MRL/Mp-lpr/lpr (MRL/lpr) mice produce Abs that also bind ssDNA, and half of these bind dsDNA. Intraclonal comparisons indicate that DNA is a selecting Ag for at least some dual-binding clones. To determine whether Sm itself is a selecting Ag for anti-Sm, we have identified the somatic mutations within the expressed VH and V kappa genes of eight anti-Sm hybridomas, six of which do not bind DNA. We find these V genes have between 0 and 12 somatic mutations each, and that four hybridomas possess a higher number of heavy or light chain CDR replacement (R) mutations than expected by chance, suggesting that these anti-Sm-producing B cells have undergone Ag selection. To demonstrate directly the effect of somatic mutation on Sm binding, we have engineered the unmutated counterpart of Ab 2-12, an Sm-specific hybridoma Ab with a nonrandom distribution of V kappa CDR R mutations, and compared its ability to bind Sm and ssDNA with that of the originally isolated 2-12 Ab. We find that the unmutated Ab has a much lower avidity for Sm than the mutant, but, unlike the mutant, it binds ssDNA. We conclude that Sm can drive clonal expansion in the anti-Sm response, and that Sm-only binding B cells can arise from Sm/DNA dual-binding B cell clonal precursors. These data also suggest that dual binding is not necessary to sustain clonal expansion. Thus, this response is unique in that it can be driven by either of two Ags.